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Application of: Rein et al. Confirmation No.: 8812

Serial No.: 09/980,727 Art Unit: 1615

Filed: July 8, 2002 Examiner: SimonJ.Ob

For: METHOD FOR PRODUCING A WATER- Attorney Docket No.: 11390-009

INSOLUBLE AMORPHOUS OR PARTIALLY
AMORPHOUS CONTROLLED-RELEASE
MATRIX

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
1, Dr. Hubert Rein, do hereby declare and state:

1. I am a co-inventor of the subject matter disclosed and claimed in the above-
identified patent application.

2. T am currently Privatdozent at the University of Bonn.

3. My academic background and technical experience are set forth in my
curriculum vitae, attached hereto as Exhibit 1.

4, J have reviewed the above-identificd patent application, the pending claims,
and the Office Action mailed January 11, 2006. 1 understand that the Examiner has rejected
the claims under 35 U.S.C. § 103(a), on the allegation that International Publication No. WO
92/15285 to Lentz ef al. (“Lentz”) renders obvious the claimed methods and matricies

produced thereby due to an alleged overlap in the temperature paratneters.

5. 1 have reviewed the Lentz ef al. patent publication. Lentz discloses
compositions comprising (i) a matrix comprising starch having been processed wader shear at

temperatures of about 80 °C to 240°Cina closed volume wherein the water content of the
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matrix was maintained at about 5% to about 45% by weight based on the starch/water mix,
and (i) an active ingredient. Preferably, the starch is processed to a specific endothermic
transition just prior to oxidation and thermal degrada’uon Note that the active ingredient is
not processed with the starch but is merely combmed with the starch after processing. See
Lentz at page 11, lines 13-25; at page 14, lmes 16-25. Moreover, the processed starch in
Lentz, called molecularly dispersed starch or MDS is not stiff or glassy, but, rather, is soft
and rubbery, which allows the extruded MDS
28, lines 31-38, which teaches that the MDS obtamed by extrusion is soft and rubbery. Even

be more compressible. See Lentz at page

though both Lentz and the present invention teach destructurization of starch by way of
extrusion, the nature of the destructured starch obtained is different since the molecularly
dispersed starch of Lentz is soft and rubbery and thus, above glass transition temperature. In

fact, Lentz teaches at page 14, lines 6-25, that it is preferred that the process heats the starch
above the glass transition temperatute. In contrast, the extruded matrices obtained by the
present invention are vitrified, i.e., rigid and, thus, their temperature never exceeded the glass
transition temperature and preferably remains below the glass transition temperature. This
structural difference between the starch matriges of the present invention and that of Lentz is
a consequence of the differences in the disclogsed methods, inter alia, wherein the temperature
at the orifice of the extruder during the extrusion. process is below 100 °C under normal

pressure.

6. Importantly, the teaching of Lentz regarding the temperatuce range of 80 °Cto
240 °C for processing docs not mean that thc%proocssing can take place at any temperature
between. 80 °C to 240 °C but rather means the;t the entire process occurs at temperatute
encompassing 80 °C to 240 °C, never just at $0 °C or 130 °C or 240 °C. This is an important
distinction as, contrary to the Examiner’s assécrtion, there are no overlapping temperatures
between the two processes. One skilled in thc art of extrusion would clearly understand that
Lentz is giving the range of the tempemtur.es%of the extruder, which temperatures differ at
different locations of the extruder. Lentz spéciﬂca!,ly teaches on page 28, lines 17-19 that the

extruder barrel temperature profile was 80 °C — 160 °C - 240 °C (for feed, screw and die,

respectively). One skilled in the art would unders’ra.nd that the temperature of the extruder
orifice (die) is 240 °C. This is an important distmcuon between the teachings of Lentz and the
presently claimed invention, where the onﬁce of the extruder is below 100 °C, which also
means that all othet parts of the extruder are i)elow 100 °C.
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7. The only passage in Lentz that concetns co-extrusion of a pharmaceutically
active agent and a starch is on page 17, line 37 to page 18, line 1. However, there are
absolutely no details in the Lentz specification to teach one skilled in the art how such a co-
extrusion can be carried out, unless the co-extrusion is carried out by the same methodology
| as Lentz uses to extruded the starch alone. Example 18 in Lentz, however, does provide
details for a method of co-extrusion. However, Example 18 teaches co-extrusion of not
' starch but molecularly dispersed starch (which was previously extruded starch) with an active
agent (clotrimazole) and talc. Further, as explicitly stated by Lentz, the resulting co-extruded
product is a foamed, rubbery product, which is not a controlled release matrix. The pending
claims require that the matrix produced by the method be a vitrified controlled release matrix,
i.e., glassy. A foamed, rubbery product is not a glassy vitrified product.

8.  Further, I have petformed experiments and/or expetiyaents have been
performed under my supervision and direction demonstrating that using the process of Lentz
(over 100 °C) only popped (foamed) producis are produced, whereas using the process of the

present invention (under 100 °C) a vitrified product is produced.

9, Attached as Exhibit 2 is a 30 page power point presentation entitled “Starch
extrusion.” This power point presentation details the expex;iments that were performed,
namely comparing extrusion of a starch under the conditions taught in the present invention
(DE 199 18 325 A1) and under the conditions taught in Lentz (WO 92/15285) using a
Leistritz ZSE 27 HP 32 D extruder. On pages 4-6, results of extrusion of potato starch under
the conditions of the present invention (at 80 °C) shows that the extrusion yielded a
continuous strand of amorphous starch. However, raising the temperature to 114 °C resuited
in popping-up of the exudates. Page 8 sets forth a summary of the products obtained at
- different die (extruder orifice) temperatures. Clearly, temperatures above 100 °C resultina
popped product, not a vitrified product as required by the claims. In contrast, on age 12 the
 results of an extrusjon process under the temperature conditions taught by Lentz using potato
starch are shown. Basically nothing could be extruded as the extruder becomes completely
blocked and the cylinder must be heated to above 300 °C in order to remove the starch
(basically the starch had to be burned off). Pages 13 to 18 provide additional data
;demonstrating that temperatures above 100 °C lead to a popped-up product.

: 10.  Page 20 of Exhibit 2 shows the design of four additjonal extrusion
Zexperiments and pages 21 to 28 show the results. Consistent with the above-data, when the
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extrusion process takes place with temperatur
invention is produced. However. using temp

es under 100 °C a product of the claimed

.rature conditions taught in Lentz results in

popped products that are not directly useable

asa controlled-release dosage form. Page 29

concludes that the two different processes result in two different products.

11.  Attached as Exhibit3 isa power point slide setting forth additional evidence
that extruding at high temperatures as taught by Lentz results in popped products. Further,

Exhibit 4 is an Experimental Report summarmng the same cxperiments set forth on pages 20

to 28 of Exhibit 2.

12. In view of the foregoing, not only is the present invention nonobvious over

Lentz due, for example, to the fact that there is no temperature overlap, but also the

experimental evidence overwhelming shows that different products are produced using the

two different methods.

13. 1 declare further that all statements made in this Declaration of my own

knowledge are true, and that all statements made on information and belief are believed to be

true, and further, that these statements were made with the knowledge that willful false

staternents and that like so made are pumshablc by fine or imprisonment, or both, under

Section 1001 of Title 19 of the United States code and that such willful false statemments may

jeopardize the validity of this application and any patent issuing thereon.

Dated: ff Z a}

Z&zg

UNI BONN PHARMTECH S.
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Dr.Hubert Rein

Eichenroder Weg 30

35396 Gieflen-Wieseck

Date of birth:
Marital status:
Nationality:

School attendance:

National service:

University education:

Training:

(Pharmaziepraktikant):

Promotion:
Habilitation:

Appointments:

Employments:

»Curriculum vitae«

2. September 1961 in GieBen/Lahn

Married, one child

German

September 1968 -

June 1981
June 1981

July 1981 -
September 1982

April 1984 -
October 1987

October 1987 -
April 1988

May 1988 -
September 1989

September 1993
December 2003

December 1989

February 1990 -
December 1993

October 1994

October 1996
October 1997

January 2004

QOctober 1982 -
April 1984

Kithe-Kollwitz-Grundschule, Gieflen
Friedrich-Ebert-Gymnasium, Wieseck
Liebig-Oberschule, GieBien

Abitur, Examination subjects:
Physics, chemestry, german, History

Study of pharmacy, Philipps-Universitdt Marburg
an der Lahn, '
Degree: Pharmazeut

Diinsberg-Apotheke, 35444 Rodheim

ASTA Werke AG, 33647 Brackwede
Pharm. quality control

Approbation as Apotheker

Member of the Direktorium of the Institute of
Pharm. Technology, Philipps-Universitit-Marburg

Akademischer Rat of the Pharmazeutische Tech-
nology, Universitit Bonn

Official on lifetime

Member of the board of examiners of Pharmacy
(Diplom), Universitidt Bonn

Privatdozent

Civil servant, Bundesanstalt fir Arbeit (Federal
employment office), Arbeitamt Gieflen/Lahn



October 1988 -
December 1989

January 1990 -
December 1993

January 1994 -
June 1994

July 1994 - Sep-
tember 1994

Scientific assistant, Institut of Pharm. Technology,
Philipps-Universitit Marburg an der Lahn

Scientific employee, Institut of Pharm. Technolo-
gy, Universitdt Marbur an der Lahn

Apotheker, Deutschhaus-Apotheke,
Neukirchen/Schwalm

Apotheker, Thomae GmbH Biberach an der RiB,
R&D, department solid forms

Since October 1994 Rat (lecturer) of the Pharm. Technology, Bonn

October 1995 -
December 1996

C3-Professor of Pharm. Technology, Technische
Universitit Braunscheig



yoruspug-uuog
ASojouyo3) [ednnadeureyd

uRy 3RqnyH 1qQ dd

_______________

UOISTLI}XD YI.IB)S

k] =+
ry

= = El

3 = =
o 2




SV ELI Y
S PUe S8TST/76 OM O} SUIPIOIJE UOISNNXY e

(s798019X) S91EpPNIIXa PaWeo) Jo uononpod
(anepnnxy) ULIOJ J00[q ououw e Jo uononpoxd

[VSZE 81 661 A 0} SUIPIOIJL UOISNIXY

MITAIIAQ :UOISNIIXI YIIe)S




3une)o1-0d ‘MaIos uimj

S10quInN ‘HQWD ZNs1oT ‘q € dH LT ASZ ZHASIT

Ty I IIITIIIY

Add m“mmuns.ttt

Tt e Uiy ®
INAN ] LLELITAECTTTTT ®




y YoIEsS /7 gS7Z ‘Aedsiq amjerodwa g,

snoydiowe Jo puess SNONUNUOD B SP[IIA
1VSZE 81 661 H(0} SUIpI0ooL UoISNXy

(1aued yorlq 1|9 SuIM3IA 10))

Do 08 :3sn( ‘Do 08 *MIDS :yoxd Fanyeradud)
ww S :321JLIO puUNOI

ATV P U I B PP DU BTG

R/ GTE 8T 661 A 0) SUIPI0IIR UOISNXY




(jaued yoe|q yo1[2 Surels 10j)

ZroquumN HQWD Z)NSIa]
Jo uoness juejd joq1d

oJIuy Surnelol
iim Ind 10H
:jdwexy

‘swa[qoid 3uLIauNodUd
noyim d[qissod st puexns snoydiowre Jo puel)s pIpnIxa 3y Jo U0HEsSHI[[Pd

TVSZE 81 661 A 03 SUIPI0IDE UOISNIXTH

TFNTPAL NI I N ITARR I B 12d
TITLIIA LI T IV TE
0

..................

w



(9[9sISIA A[189[0

518 (SUI9JJRD) S[EISAID JUSTe dANOE pojerodioout A[19ULI0] JO syuridun aAnedau YL
queSe 9AnOE PIsIAASIp oY) JO IseI[dl Joje AJepnyxs ) ySnoxy) oInoey YL
yoIe)s snoydIoure Jo Sjepnixo ue Jo 30BLMS dIMOEL 3391

soan)a1d £d03S0IITUI U0 SUIUUEIS

6680ST# AMPIIIX? Yoreis 301210d

TR PTG Y IR PHAS IR Y

PRI [VSTE 81 661 A 0 BUIp103€ UOISNUXY

g
wf

i




(Sunuess Joj [ued Yor[q UO }II[d)

SroquinN HquiD Zis]
3o uopess Jued 1011d

arepnnxd oy Jo dn Surddod o)

SPEd] Dob11 03 Do08 WO JUSWSIS
JIp 9y} JO 9seaIdul smerodud) y

LI e T LR Rk ]

VSZE 81 661 A 03 SUIPI0IIE UOISNIXY

1
pesapmpmsan; pansy
14

!



8 (DEOZ09T " d'UD) "o1p 3y SurABs] USYM PUBIIS SJBPNIXS SYI
jo dn Suiddod pue Jorem parerodioour ot} JO uoneszodead uappns 03 pes| sarnjeisdurs)
J5yST "91epIIXa 9[qennd oeduiod € Sulelqo Suo ‘omjeraduwa) sIp Do 001 U

sampetedue) uoe eauspusdep Ul UOPBWLIC) NP

R e e =y
: sSuipes amyesadwa) Sunelaaq o

BT ) x1woa1d ay3 JO S0 JNNEM

5 D008 :31P “De08 :M3IS ‘D08 :Padj :SBUMS dised

e S wdi g1 paads maios

IOPNIX3 MII0S UIML sadg &@W@N Nﬁﬁ@d |

sajepnxa oqaoeld yares wo)

“ RoaT _,%,f , ;Jaﬁ 4

TVSZE ST 661 T ©) SUIPI0IE UOISTIPXT]




-1oedwod ATy (q pue so[qqnq Jo 934 (e
910J219U}
s1 Jonpoid ay ], *31p Sy} SUIALd] uodn aje10dEAS J0U SP0P Jonpoid
oy ul pajesodioour ST YoTym I91eMm B} Yons spa9oooid uoisnuxyg e
1doou09 Juardiox9-9uo
pa[[ed Os 10J smof[e TVSTE 8T 661 A 0} 3uipI00o. UOISNIXH e
‘joIe)s snoydiowe
3y} UTYILM PIAJOSSIp IO pasiadsip aq ued 1UoSe 9AIOR YL,
‘yores snoydiowre Jo suioy 93esop J00[q ouo
70 uononpoid smoffe TVSTE 81 661 AU 0 uIp10908 UOISNIXY e

g VSTE 81 661 A 03 SUIP1000E UOISNOXH




01

juowdopaaap ainssaid Jodea ‘1oem Jo weige1p aseyqd
:9PI[S SUIMO[[0] OS[E IS

suonipuod asayj 1opun a)qissod 30U S1 UOISNAIXD YOLD]S P3]104U00

‘Gurpunoxns snoanbe ue ut D091 Jo amjeroduwd)

M310S © 9sI[eal 0) Iopio ur amssaxd lodea Iojem y31tg ayp J asnedsq pus JIeal
1SI SPIEMO] PS[B3S 9q JSNW JPNIXD Y} ‘A[[euonippy *IOPUI[AD JOpNIXd Y} JULIAOUS
210Joq soreunnSSe YoIels Sy} ‘UON0SS JUIPY Y Ul Jo 08 JO srmerodwd) € 1y
D0 021 1P (Do 0T 11 dsE) Do 091

MBI0S ), (8 :PI9J [UOISNIX? J0J Pasn oIe SUONIPUOD dUseIp dI0W SBTST/T6 OM uj

‘046 INOQE JO JUAUOD 1djem & PUB ), 0T NOqe
J0 ameradwa) jonpoid e je 1onpoid paddod-uou e ureiqo Jou ued uo ‘poqLLIOSIP S
"o 0€1

Jo amjeradwa) 31p € pue D, O¢1 01 011 JO amierodwa) maIos e je (7] djduexs ‘1o5em
o, 61 ‘Yoreys aojerod o5 18) yoIels s0je10d JO UOISNIXd SIQLIOSIP SCHELOY SN

S8TST/T6 OA PUD 8EHELO'Y S() YOBU UOISILOXIINIEIS




I

700z ‘S1zdia] Sepraayongyoe ] ‘sIn3tud3u] SIp UISSIMpUNLD ‘19|pOjA ‘BulIaH :224n0§

[6O] Jnjpsedwia)
002 o8t o9l ori ozl 001 08 09 oy 0z 0 X .
1 g ? L
S66L "uyiog *1oBuuds 'sEoymy v 1z - MN Y A
A,
oK SR zvﬁqﬁﬂ!dm 1 1 (d asnssaxd _._o_aE_E:m
- < .
Vg 580 [53p) B L119'0
-9 .w JodeA PaIBIYIIAQ ‘ - Y +'d
. a aseyd sen pin adul
a spqussaad | !
485§ el wyd
— 1]
-1 O} m i
17 = — ! pifos
4 puby “ sseyd
oE.umuano N aseyd prnb B |
! - vl { edIN ¥90'CT
uo juapusdap amssaid zodea 197 |\ ] ! Jod
-1 9} !
ping eanu) H
J oz PNy [BANLDIAO A
d
(DA saaims asmssasd PN #

osrnyerodurd)
70 9ouspuadop Ul Idjem JO yuowdo[oAdp 2inssaxd sodeA




SroquinN HqQuH ZINsIa] (urers 1oy [oued YorIq UO YOID)
Jo uepd Aprmis 1011

‘Jo00€ 2A0qe 0} 3uneay Aq
UDI©)S WOIJ PI21J 9q ISNW ISPUI[AD SYT,

*JOPNIX3 9Y) JO 3uryd0[q

0} awr) Loys AI9A urym spes| syusjed

9A0QE 93U} JO SUONIPUOI 3} Iopun
yoiels soiejod apnnxa 01 dwane AUY o

S8TST/T6 O\ PUEB §EH €LY S(] 03 SUIPIOIDE UOISNIIXD YI.IB)S




el

*$00[q IapnIXxa 3y} ‘syealq
puexns 25epnnxa 31 J.0¢1

1V D001 Korewrxoxdde je dn
3uiddod syiess pue (snoydioure)
PALJLIIA S9W003q JBPNIIXd SY L

Do 0TT 03 06
saJnjelod ) MILDS

‘9[qepnIx?
surewai yonpoid 3y 2D, 06 03
amjesadwia) MOIOS Ul 3SBAIOUL MO[S

-swajqoid moym
spaadoid uotsnnxy 's9[qqnq Jo
oo13 pue ousefd st ssew popnnxs YL

Yo 06 03 08 Yo 08 :2AnBIddU} MIIDS
coanjeIddumd) MIIIF

TVSZE ST 661 A SHOBIPUOD WOISTIPXH]




...................................

‘110 1muead pajeIpAy "33 4

3001 IDH * [opewel],

86 o 3¢ ‘o1l

3¢ sury)oofelos 3¢ suryydaelos

301 LOPLIOA[SL], PareIpAH 301 «OPLISOAISIL], pareIpAH

3018 yoe)s 201e10d 3018 yoJe)s 201e10d
‘g 2d1o9y ' o&w%m

*2JIN)XIW SunJels 3y} 0) pappe 3q sn s1ozronseld
pue sjueouqn] sainjeroduw) 1oySIy Je YoIe)S SpNNXd 0} ISpIo U]

¢87S1/76 OM PUE 8EH°EL9 Y S 0F SUIPIOIOE UOISIIIXS YOIEIS

yoIels 0} syuardioxs Isyuny Jo uonippy



Sl

*SuLI0J 93esop
aSeo[a1 paurelsns Ul XLjew e se asn 10J d[qejns
10U SI 2jepnIIXa oY) Jurssad01d JAYLNJ MOYNM

‘(sKep [e19A9s) s Funnd 3uo]
s 10npoid 951809 ‘9[qeuLIo)-uou € sulelqo uQ

S8TST/T6 OM PUE SEP'ELI'Y SN

y'nd
‘uLIey 4 0} SUIPIOOO. ISEI[II JAYE PUB JOAIQ ANIPNIXYH <811

" AIeSS999U

o1 sdays Surssasoid 10yung ON "SIY3G9] paiIsap
ojur Surynd £q (919pNNXd) WIOJ a8esop asn

0} Apeal © OJUT POULIOJSURI) 9 UBD JJePIIIXs Y[,
uasaid a1e sa[qqnq Jre

ou ‘asudp A[ySry pue 10edwod ST jepnnxd YL

o 86 :2I1EIAUIA P ‘D, 99 :2IMLIadUS) MAIOS
IVSZE 81 661 Ad

oamvsbxono.aumoowﬁoa-oﬁo.mmo

SF PRS2 IGD UMMM LREETS.

BTN

S8TST/76 OM PUE 8EH €LY SN “TVSTE

81 661 A 0) SUIp.I0dd® sjonpo.d jo sduereadde (eando



91

‘snoydiowe A[a19]dwod jou
nq ‘pazumonnsop Apued s1 yores ay L, -uonjeiodeas 1odea

£q ULIOJ YOTYM SPIOA 1SIIJ SIAIISQO SUO 3BPNIXd 3Y3 U] ‘Buisseooid Jaypny JnoIM

Xujew e se d[qeyns jou st jnpoid
Do 001 amyeradwa) ma13s “a1p NOYIM UCISIIXH oyl ‘paydnisip Ay3ry st 9repnaxo

:(1 ad1oay) uontppe juswidid pue o ‘dn sddod puens oy oduIs

HONmOSmﬂﬁg ﬁﬂ: M OH&@@%O :Ohﬂum OOH&“—O AH o 071 2IMieIadwal M3I0S AIP INOYIM UOISNIXY
31BPNIIX YoIe)s 201e}0d

NEVPIUIXI YIIBIS 01.O4 _
Tllszaooll i|||!t\ .|» ommp

0qaang

$9JBPILIIXI YI.Ie)S JUIIIIJIP JO SO.IIId-TAAS



"ULIOJ
>3ebdp asea[al paure)sns © Ul XLijew e se
asn 0] payns jou st 3onpoid oy ‘AyIsudp

19MO] 9 JO asnoeag "(2Imonns [98019X)

paj[ams A[3uoxs st yonpoid 3y, 'sdo[oAdp
yoxess Jo uoy snoydioue ue 5,061
Kapyewrrxoidde Jo amye1adua) malos B 1V

Yo 0ST "€ dameradurd) MG

apixoIpuEltIszIoNsE|d+

(9, 094} IPUDEOHIOPEWEL - 582}

~w110] 93esop 9sea[al paule)sns e
UI XLIJeW © SB 9Sn 10J PajIns jou s onpoid ayJ, -91gsIsiA
Ajres[d oJe sureld yoIels oiurs ayl A[dIe[dwod
yoIels 9y} AJLIIA 0) JuSIdIOQNSUL S mdur A310u9 YL
-1o1em Suneiodeas oyl 4q paydnisip A[iaeay Apeaie
s1 opepnnxd Yl D.0C1 3O omjeraduwal MaIs B 1V

Yo 07T 2IM)EIIAWI) MIIIS

‘‘‘‘‘‘‘ 9.02) 1OH-{opewelL 9821

ua3unp(iqqV-INEd

(7 adroy) yuowdid + Jzyseld + yaae)s ojejod

Juage 9ANIR YIIM JepnuXxy



81
o a1p NOYNM [DH*opewRIL
Do 0ST :M3I0S 7 ad1doy
1S 91p INOYNM [DH+opeureL
Do 0T 1 :M3I108 z aday
w.v a1p JNOYNM ajepnnx? 0qadeld
Do 001 :M3IS 1 adoay
91p JNOYNM

58 I 071 :M3I0S ole)s 2078304
@O ﬁ Do 86 2P 1VSZe 81 661 Ad
Do T8 :MIIOS yoJe)s 201810d

[Do] SUOIJIPUOD UOISNUXY

°L Jjdures

Sa1qdAH 34 POUPN

D

Do 87 ="1
I 001 2InyeIadwa) M3108 adioay

(3. nmadus)
o 1] ] o ® oL

2, G51'Gy = POROORERI 60 1M \\‘_\u m

— "1

\\\\\\\\4\\\' o W

e :

== :
\ w
 INOIARYQ( JSBI[I

JURISUOD © 2INSUS 0 I9PI0 Ul {(Do £ €) w0y a3esop ) Jo serodwa) uoneordde

uononpoid 9y St I9AIS SSI AU}

oy} MO[9q IO 3A0QR DS T 15BJ] 18 3q P[NOYS amerodwo) uonisuen se[3 ayL,

-ss9001d

©1 1081y 9y, 1onpoid papnuxd Ay} JO SSINS
[EOIUBYOAW PUB [BULISY} 10] SINSEIW © S o1 ammyerodws) uonIsuer) se[3 SYL

31 soanjyeradurd) uonisue.Ly ser)



SO0 19quIN( 7T JO syudwrLddx
UOISNLI)XD YIIB)S




0z 8EH°€L9F S 03 uIpI0dJE SUOTIIPUOD UOISNIXH 4 4
TVszE 8T 661 A 0 SUIPIOdO. SUOIIPUOD UOISIIG
s ¢/ :(y dxq) swn 3OUIPISSY

U/ SL :Pa3ds maIdg
wiw ¢ :91p punoy

Do 0Z1 — Do 091 — Do 08 7 dxd o/ | ——
. 3 70!

Do 0C1 — Do ovi — Jo 08 m Qumm— 3 M Oﬁﬁﬂﬁoo—mﬁw@%
Do 0Z1 = Do 0TT — Do 08 ¢ dxg 801  SopHoOA[SHL PoIIPAH
3018 yoie)s 20)e10d
Do 08 — Do 08— Do 08 L1 dxg -
:1 od1ooy

;jiyoad amjerodwa g, 07122

:SUOTIIPUOD SNOLIBA IIPUN PIPTLUXS SBM (1
od100Yy) S8ZS1/26 OM PUEB 8EH€L9Y SN UL PAQHDSP SINMXIUI 9 I,

687S1/26 OM PUE SEP°ELO‘Y S[1 JO UOISIIIXD YIIEIS

affE

E%ﬁ yore)s 9y} 03 sjudtdioxo I9yuny Jo UORIPPY



|4

IVSZE 81 661 HA
01 SuIp1099e SUOISNIXH

2 ek
e

-paddod
Arened st jonpoxd oy, »

swajqoid moynm
sp23501d uoIsnNXy e

D0 08 — D0 08 — Do 08 ;jgoid amjeradwa L
(50Z12?7) 1 "dxd :UO0ISNIXa YdIelS




(2p0SQ-12dAH)
Do S8 -amelodwa) uonisues) se[H

44

‘sures yoIels ParjLIIA-uou ‘pdnnur yim puens 1onpoid

aoejins anjoel g

2,08 ‘SIMXIW YIIBES 30TRIO0]

:soradoid jonpold

Do 08 — Do 08 — Do 08 :[y01d 2umeradwia
(s02122) 1 "dxg :uoISnIIXa YdIelS

. n ITp——
L by T
LY S5 EHE B




£

‘ULI0] 93eSOp B SB
S]qens Jou ST 9Jepnuxy o
‘o83 ea1q puens IBS[D o

“onpoid paddod o

| 36 0Z1 — Do 0T — Do 08 :o11g01d armpesadwd
(c0z172) 7 "dxH UOISNIXD YIelS




(2w0SA-12d4H)
Do LL -arjerddwo) uonisuen) se[H

144

-uLI0J 93esOp S S[qrIIns Jou “Jjepnnx9 poydrusip AJiaeoH

aoejIns aInjoelq

70N + 33zionseid + 0Ga0Eld

:sanradoad jonpoid

S Do 0T1 — Do 0TI — Do 08 :2[g0id 2rmesadwia ]
Al (s0z122) T "dxd :uolsnnxa YOIIelS

-:,




$¢

amssaxd rodea Y3y
ay) 01 anp Andniqe
1P 9Y} SHIXS Iojem
pajeiodioour Y],

“yonpoid paweo

‘ssa501d uoIsnIXa
S[qB[[OIIUO0I-UON

Ll
BT

3. 021 = Do OF1 — Do 08 :9101d 2rmyeIadwa L
(cozize) €dxd :uoIsnIxa YoJelS



. (24 DSA-12dAH)
Do SL bhﬁﬁo@&& uonisuen se[n

w10} 93esop Jo0[q OUOW Sk J[qeyns 10U “yonpoid powreoq

90BJINS 3Jnjdeiq

ZOML + ssmouse(d + 0G24

2,074 # 36 D, 0¥l « S ‘0083

:sonadoad jonpoid

Do 01 = Do OV 1 — D0 08 :opgoad amjeradwa |
(s0Z177) € "dxd :UOISNIXI YoJIelS




9SH°SL0% S/1 ©) SUIPIOIIE SUCHIPUOD WOISTLIPX ]

L2
smjesedwa Y3y -anssaid
5y 0 anp sjusuoduod paLIeyd SUTEIU0d 4B1y ym a1p Ay SHo Jodea
a1p oy} SHX9 AJerdniqe jey) Weoy Ay J 1018 gwcawxo o.ﬁ JunIels USYM,

-9[qe[[013U0D 10U SI §59001d UOISNIXA Y[,

—

e Jo 021 — Do 091 — Do 08 :aqiyoad eangerodwio ],
W ;_,_%w (s02122) ¥ "dxH SUOISILIXD [YIIB)S




8¢ (24I8Q-39d4H)
QEH S/ 9% S/1 03 SUIPA0dIL SUONIPUOD SUOISNOXH 7 / 9:amyeradws) uonIsuRL SE[H

w0y 98esop Jo0[q ouour e se
s[qenns jou st yonpoid oy} ‘snoxod ATy31y a1e s[em 9[qqnq Sy, -ureoj Aaq

a0e]Ins 2Imoel ooelIns 2Injoelj

5,021 » 35 '2.00L =§'D.00=3 ZOIL+ SUORWONAL + OQ83TLE

w.wv-

:sanzadoid jonpoid

90 0TI — Do 091 — Do 08 dfy01d armjesadwd ] |
(s02122)  "dxd uoISNIXd YoIelS




6¢

suLIo] 93esop snouTWN[OA SUEIU swmjoA y[nq Y3tH

-a1q1ssod 10U ST syonpoid paddod-uou Jo uononpoid

uuio] aesop s[qelensiuiwpe ueiqo o} £ressaoou oxe sdays Surssadoid aAISUNXY
s1azionseld pue

sjueoLIqN] SE Yons sjualdioxs [euonippe ynm AJuo a[qissod st — e je i - uoIsnixyg
57e[nO[Ed 0} pIey St Jey) JNOIABY( ISEI[] 0] SpeJ| MOpUIM uoneordde ur DL

sourisqns SurlIe)s 103 SSAMS [BULISY) ysiy o

S8IST/T6 OM PU® 8EP ELI'Y SN

“WLIOJISUZIY US3IM9) InZ o\ WoRfaIp Jne Myt g «

grqissod st »3daouod ualdIoxXa SUQ« e

-syonpoid Surels Ay} 103 $SANS [BULISY) mo] AjeAnereduio)) e

31qissod sI sa[nuels pue SWioj o3esop ase[el paure)sns 320[q ouow O uononpoid «

IVSZE 81 661 HA

-sjonpoid 1aIARIp 03 Ped] Z19£0/00d/LOd
1022/ 086/60 PUE TVSZE 8T 661 A U1 PAQUOSIP S $955003d UOISTLXT

e SuoIsnuo)

i
i

af
2|




1

§3(00[q Jepnuxa oYy ‘oje|d a1p
o) M SImXiw dY) Spnuxd

0y Suikn uaypy -snotod Ay 'smoo0 dn Surddod ‘Ajrented
st opid oyl Apueoyrudis angesedwoy st J0f  [eordky
dn sddod 1 ‘1oAamoOy ore jeyl sey Oyl Surelqo
‘pOpNIXd 9q UBD IMXIW YL suo jonpoid B SY PIpNAXd
oM 9q ueo dumxiul  SYL ‘swa[qoad noym
POPIIIXa 8q UBD JIMIXTW Y L
[OH+[OPRWELL % O WA ISH+[OPEWTIL % 01 WM P
¢ 3d1oay) ¢ 2d10aY) (1 2d1o3y)
Do 091 I HOISTEY Do OST — 00T & WOISHIIXE Do 00T — 08 JE UOISHAXT]

G5 &mﬁ 1 u

mmmﬁﬁ dw
VIR, 6

C87S1/76 OM PUR 8€H €L9Y SN 0 Suip1099€ UOISNIIXD YOIBlS

[oIB)S
oy 03 sTusIdIoxs Joyuny JO UCHIPPY




Experimental Report

1. Extruder:

A Leistritz ZSE 27 HP 32 D extruder was used. It is a co-rotating twin screw extruder:




2. Extruded Mixture

The following mixture was used in the extruder experiments (see also Experiment 1 of WO
92/15285):

potato starch 810 g
hydrogenated triglyceride 10 g
soya lecithin S5g
TiO, 5g
Water 17.00 %

3. Experiments

The above mixture was extruded under 4 different parameter conditions (see below Table 1):

Barrel Temperature Profil
Experiment 1 80°C — 80°C — 80°C
Experiment 2 80°C - 120°C - 120°C
Experiment 3 80°C — 140°C - 140°C
Experiment 4 80°C — 160°C - 120°C

The screw speed was 75 rpm/min.
A round noozle of 5 mm diameter was used.

- The temperature profile of Experiment 1 conforms with the teaching of the present invention.
- The temperature profiles of Experiments 2 to 4 stepwise approach the conditions as set forth in

Experiment 1of WO 92/15285 in combination with US 4,673,438 (see page 28, lines 5 to 30 of
WO 92/15285).



4. Results

4.1 Experiment 1

Online monitor shot:

Product appearance:




Electron microscopy picture of fracture surface:

The glass transition temperature was determined using Hyper-Differential Scanning Microscopy
and found to be 85°C.



4.2 Experiment 2

Online monitor shot:




Electron microscopy picture of fracture surface:

-
Placebo + Weichmacher + TiO2 80 *C §1=80 °C S2-SE: 120°C

The glass transition temperature was determined using Hyper-Differential Scanning Microscopy
and found to be 77°C.



4.3 Experiment 3

Online monitor shot:

Product appearance:




Electron microscopy picture of fracture surface:

The glass transition temperature was determined using Hyper-Differential Scanning Microscopy
and found to be 75°C.



4.4 Experiment 4

Online monitor shots:

When starting the extruder, water vapor leaves the noozle under high pressure:




Product appearance:

Electron microscopy picture of fracture surface:

-k
Placebo + Wechmacher + TO2 € =80°C, S=180°C,SE=120°C

The glass transition temperature was determined using Hyper-Differential Scanning Microscopy
and found to be 67°C.
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